Abstract
expression of exogenous insecticidal proteins in Bt cotton under NaCl stress on the 23 feeding behavior and nutritional parameters of Helicoverpa armigera. The results
24
showed that the expression of exogenous insecticidal proteins in GK19 was 25 significantly inhibited under NaCl stress. However, on GK19 Bt cotton, the feeding, 26 crawling, resting and spinning down of the 5 th instar H. armigera larvae, as well as 27 the food consumption and feces amount of these larvae, did not markedly differ under 28 different NaCl concentrations. In contrast, the mean relative growth rate (MRGR), Soil salinization is an obstacle that cannot be ignored in the sustainable development 43 of agriculture [1] [2] . In recent years, due to improper irrigation and poor drainage, 44 approximately 300,000 hectares of cultivated land worldwide has experienced 45 secondary salinization [3] . In China, nearly 37 million hectares of saline-alkali soil, 46 accounting for 4.9% of the nation's arable land, severely hinder crop production [4] .
47
Cotton is an important economic crop and the pioneer crop for saline-alkali lands. The 48 rational development and utilization of saline-alkali land resources are highly 49 important for agricultural production.
50
Bacillus thuringiensis (Bt) cotton is commercially cultivated on a large scale in 51 many countries [5] [6] [7] , as it can effectively control specific lepidopteran pests, reduce 
62
Under the context that arable land for grain production is diminishing and that 63 cotton must be planted on saline-alkali land, a salt stress test on Bt cotton plants was 
Materials and methods

69
Plants and insects
70
Bt cotton variety GK19 and its nontransgenic parent variety Simian-3 were provided Together, these results showed that NaCl stress could significantly inhibit the 141 exogenous protein expression in Bt cotton and that the decrease in the exogenous 142 protein expression was related to the degree of salt stress.
143
Effect of NaCl-stressed Bt cotton on the feeding behavior of bollworms 144 The effect of NaCl-stressed Bt cotton on the feeding behavior of bollworm larvae is were under NaCl stress, the probability that bollworm larvae would feed on them 147 decreased as NaCl concentration increased, but the difference between treatments was 148 not significant. Compared with the feeding probability of bollworm larvae on 149 Simian-3 nontransgenic cotton plants, that on GK19 Bt cotton plants was low overall.
150
Under 0 mmol L -1 NaCl stress, the feeding probability of bollworm larvae on GK19 151 was 42.65% (p=0.037) lower than that on Simian-3. Furthermore, the feeding The cotton variety and NaCl stress had marked effects on the food consumption and 162 amount of feces of bollworm larvae (Fig. 3) . Under the same NaCl stress condition, 
Nutritional effect parameters
177
The cotton variety and NaCl stress significantly affected the MRGR, RGR, RCR and 178 relative consumption rate (RMR) of the bollworm larvae (Fig. 4) . Under the same 179 NaCl stress level, the MRGR, RGR and RCR of bollworm larvae feeding on GK19 Bt 180 cotton were significantly lower than those of bollworm larvae feeding on Simian-3 181 nontransgenic cotton (p<0.001), but the RMR of the former was significantly higher 
188
The RCR and RMR of bollworms feeding on GK19 Bt cotton significantly 
194
The cotton variety and NaCl stress significantly affected the AD, ECI and ECD 195 of bollworm larvae (Fig. 5) . Under the same NaCl stress level, the AD of bollworm 196 larvae feeding on GK19 Bt cotton was higher than that of bollworm larvae feeding on Simian-3 nontransgenic cotton; in addition, the ECD and ECI of the former were (Table 1) . Salt stress had no significant effect on the probability of 211 bollworm feeding, while cotton variety had a significant effect on the probability of 212 bollworm feeding and crawling; the interaction between salt stress and the cotton 213 variety had no significant effect on the probability of bollworm feeding or crawling.
214
Both the cotton variety and salt stress significantly affected the nutritional parameters 215 of bollworm larvae after feeding, but their interaction had less of an effect on the 216 nutritional parameters. Neither salt stress nor cotton variety had significant interactive 217 effects on the feeding behavior or nutritional parameters of the bollworm larvae. and these probabilities did not significantly differ among the NaCl stress treatments.
250
These findings show that NaCl stress had no significant effect on the feeding behavior Simian-3 under NaCl stress on the nutritional parameters of 5 th instar bollworm larvae.
260
The results showed that, under the same NaCl stress level, the food consumption and 261 amount of feces of bollworm larvae were significantly lower on GK19 Bt cotton than [42] reported that the AD of bollworms decreased after feeding on Bt cotton, while in 270 this study, the AD of 5 th instar bollworm larvae feeding on GK19 Bt cotton was much 271 higher than that of 5 th instar larvae feeding on nontransgenic cotton, which is 
281
The analysis of the interactive effects revealed that Bt cotton could inhibit the 282 feeding behavior of bollworm larvae; however, salt stress did not affect the chance 283 that larvae would feed on cotton. Although both salt stress and cotton variety 284 significantly affected the nutritional parameters of bollworm larvae after feeding, they 
